Behavioural characterisation of rats exposed neonatally to bisphenol-A: responses to a novel environment and to methylphenidate challenge in a putative model of attention-deficit hyperactivity disorder.
Neonatal exposure of rats to bisphenol-A, an endocrine disruptor, has recently been proposed as a possible animal model of attention-deficit hyperactivity disorder (ADHD), because such rats exhibit motor hyperactivity. To strengthen the face validity of this animal model, the present study replicated the original experiments and additionally analysed both changes in habituation to a novel environment and behavioural responses to methylphenidate, the two phenomena known to be altered in ADHD. Single intracisternal administration of bisphenol-A (20 and 40 microg) into 5-day-old male Wistar rats impaired habituation to a novel environment in the light, but not the dark, phase at 4 weeks of age. Thus, habituation as assessed by time-dependent decrease of locomotor activity, rearing, sniffing and grooming was significantly reduced in bisphenol-A-pretreated rats. Methylphenidate (1 and 3 mg/kg, i.p.) dose-dependently enhanced locomotor activity in both vehicle-pretreated and bisphenol-A-pretreated rats during both the dark and the light phases. Thus, the effects of methylphenidate did not differ between bisphenol-A-pretreated and vehicle-pretreated rats. Apart from a slight methylphenidate-induced increase in rearing and sniffing in bisphenol-A (20 microg)-pretreated rats, the overall effects of methylphenidate on rearing, sniffing and grooming were similar in both vehicle- and bisphenol-A-pretreated rats. It is concluded that neonatal exposure of rats to bisphenol-A is an animal model with limited face validity for ADHD, because the motor hyperactivity and reduced habituation to a novel environment are not accompanied by altered responses to methylphenidate.